Abstract. It is clarified whether or not "full rank perfect 1-error correcting binary codes act like primes in the family of all perfect 1-error correcting binary codes". Thereby the well known connection between perfect 1-error correcting binary codes and tilings will be discussed and used.
Introduction
A perfect 1-error correcting binary code C of length n, or for short here a perfect code, is a subset of the direct product Z n 2 of n finite fields Z 2 of two elements, such that the following condition is satisfied:
Any wordx of Z n 2 differs in at most one coordinate position from a unique code wordc of C.
The number of words at distance at most one from each word of Z n 2 equals n + 1. By the above condition on perfect codes, it must then be true that |C| · (n + 1) = 2 n . Hence, the only possible lengths n for perfect codes are n = 2 m − 1, where m = log(n + 1) is an integer. Further, the number of words of a perfect code must be equal to 2 n−log(n+1) . The first published perfect codes were constructed by Hamming [5] . He considered the null space of matrices H, with entries from Z 2 , that as columns have all possible non zero columns. For example the null space of the matrix H below will be a perfect code of length 7: We may consider the set Z n 2 as a vector space of dimension n over the finite field Z 2 . The rank of a perfect code C, denoted by rank(C), is the dimension of the linear span < C > of the words of C. A perfect code C has full rank if rank(C) = n.
